A localized concentration of urea has been demonstrated in the epithelium of the proximal convoluted tubules of the kidney by Leschke (1) and this observation has since been confirmed by Oliver (2),
Oliver (4) concluded that the second source was the more likely, since the assumption of an excretion by the tubule cells was the most direct conclusion from the evidence then at hand. ~ore recently, however, the importance of absorptive activities has been emphasized by Oliver and Shevky (8) in experiments in simpler kidneys and with more direct methods, so that it would seem appropriate to reexamine the question. If it were possible to occlude the tubule cells or even decrease their function without affecting the other elements of the kidney the effects should indicate whether the tubules are removing urea from the urine by absorption or excreting it into the tubule lumen from the blood stream. The experiments which follow were therefore devised.
After the administration of a dye such as carmine by the vascular route, a fine granular deposit of the dye takes place in the tubule cells and, as has been shown by Suzuki (9) , this deposit is most marked in the cells of the proximal convoluted tubules. It seemed possible that an excessive storage of the dye in these ceils might interfere with their normal function. Just how much "blocking" there is may be questioned, but the histological appearance of these cells indicates that they have been damaged by the deposition of the dye and this alone might be expected to alter their normal activity. On the other hand, no histological evidence of damage to the other structures of the kidney can be found. Consequently the rate of urea excretion has been determined in a group of rabbits before and following intense staining of the renal tubule cells by intravenous injections of lithium carminate. Certain special conditions have been found (10) under which the rate of urea excretion in any one subject varies only with the blood urea Rate of urea excretion concentration so that the excretory ratio: Blood urea concentration becomes a constant. In the experiments to be described here any increase or decrease in the rate of urea excretion as a result of the experimental variable may then be measured by the changes in this "ratio."
Methods
Healthy male rabbits were used. After abstinence from food for 18 hours, 1 gin. of urea per kilo body weight was given in 4 per cent solution by stomach tube and every hour thereafter for 5 hours the tube was again introduced and 15 ml. of water per kilo body weight were administered. Three hours after giving the urea the bladder was catheterized and washed. At approximately hourly intervals thereafter three collections of urine were made by catheterization and after each collection the bladder was washed out. Samples of blood were obtained by puncture of the left heart at the middle of these three periods of urine collection. The urea in the urine and the blood was determined by Addis' methods (11) and the average ratio: Urea in 1 hour's urine . _ _ Urea in 100 ml. bl--ioood was calculated.
Beginning on the day that the first "ratio" was determined and every other day thereafter each rabbit was given 4 ml. per kilo of a 2.5 per cent* solution of carmine in half saturated lithium carbonate until a total of 8 doses containing a total of 0.8 gin. carmine per kilo had been given. Three days after the last carmine injection and 18 days after the first one, the rate of urea excretion was again determined by the same procedure as has already been described. The following is a typical protocol: Rabbit 1. Weight, 2800 gm. November 21, 1924.
12:30 p.m.--70 ml. of 4 per cent urea solution in water by stomach tube. 1:33 " --42 ml. of water by stomach tube, 2:31 " --" " " " " " " 3:33 " --"
" " "' " "
~The times given in the following table are th.ose at which the washing of the bladder was completed and the times at which blood was collected. * The carmine solutions showed peculiar differences. The first dye was a prewar product made in Germany. Excellent results were obtained with this but they could not be duplicated with domestic products of recent manufacture. The latter proved to be toxic and killed numerous animals but after the solution had remained in the laboratory in a loosely stoppered bottle for over 2 years it also was without obvious ill effects. When freshly prepared, the solution has a strong acrid odor resembling oil of cloves and this disappeared almost entirely on standing. 
RESULTS
The results of the 20 experiments are given in Table 1 . In every animal except one the rate of urea excretion was greater after the renal tubules had been stained with carmine than before. In the single exception there was no appreciable change. There is considerable variation in the degree of increase in the rate of urea excretion for the different rabbits in the group but this might be expected as a result of the variable staining of the renal tubules, the kidneys of some rabbits containing appreciably more carmine than those of others.
Rate of urea excretion The actual average increase in the ratio: Blood urea concentration was 0.17, a 13.8 per cent increase in the rate of urea excretion. Although not of large magnitude the increase considered from a statistical point of view is significant. The expected difference between the average ratios before the carminization and those obtained afterward is only 0.04, while the observed difference is 0.17. The chances then are that the increase is due to the known experimental variable. There may be some question concerning the applicability of such statistical method to data of the nature of those with which we are concerned here. However in two other groups of rabbits of 10 and 12 animals each, in which urea excretory ratios were determined as in the carmine experiments and repeated within about the same period of time but without the introduction of an experimental variable, the actual average change was plus 2 per cent for one group and minus 3 per cent for the other.
In practically every experiment the urine volumes during the three ratio periods were appreciably greater after the carmine injections than those obtained after the administration of the same amount of urea and water in the three 1-hour periods carried out before. Although it may have some significance this increased water excretion may be only secondary to the increased amount of urea excreted after the carmine injections.
RATE OF UREA EXCRETION

DISCUSSION
The results do not support the idea that the high urea concentration in the cells of the proximal convoluted tubules represents urea passing from the blood into the tubules in the secretion of urea by these cells. On the contrary they lend weight to the theory that all of the urea comes from the glomerular filtrate and that part of it is absorbed by the tubules.
It has been demonstrated (12) in the perfused frog's kidney that urea is excreted by glomerular filtration and the evidence is strongly suggestive of tubular reabsorption. More indirect experiments showed that in all probability urea is likewise excreted through glomerular filtration by the mammalian kidney. This supports the view that the high urea concentration in the tubule cells represents urea reabsorption. Other experiments to be reported elsewhere, in which the excretory ratios of creatinine and urea were compared, also lend support to this contention.
Under certain "standard conditions," conditions which it is reasonable to suppose would be most apt to cause all of the renal elements to become active and result in a state of full renal activity, a remarkable Urine urea rate constancy in the ratio: Blood urea concentration has been demonstrated (13) . This relation between the rate of urea excretion and the urea concentration in the blood is exactly what would be predicted if urea is eliminated entirely by glomerular filtration, provided that it is not reabsorbed and the rate of filtration is constant. In fact, if no reabsorption of urea takes place under the "standard conditions," the ratio × 100 would represent the amount of glomerular filtrate in cubic centimeters per hour. Although we are presenting evidence which points to a reabsorption of urea, certain observations (14) have been interpreted to indicate that urea might be reabsorbed ordinarily but that under the "standard conditions" this ure a reabsorption disapr pears. It is, however, under the "standard conditions" that urea reabsorption appears to have been demonstrated. It then becomes necessary to reconcile these observations. To do this one must assume that if urea is reabsorbed, the reabsorption rate under "standard conditions" is directly proportional to the blood urea concentration, or consequently the observed urine urea rate, an hypothesis which after all is not unreasonable.
SUMMARY
The evidence that urea is present in high concentration in the cells of the convoluted tubules of the kidney and is passing through these cells has been reviewed. Following the deposition of a large amount of carmine in the cells of the convoluted tubules the rate of urea excretion, as measured by the relation of the rate of urea excretion to the blood urea concentration, is increased. This is interpreted as due to blockage or damage to the cells of the convoluted tubules which interferes with their usual function of absorption of urea and other substances from the glomerular filtrate and hence increases the amount of urea which reaches the bladder urine at a given blood urea concentration.
